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10 Consumer expectations and their role in
- food acceptance

A.V. CARDELLO

10.1 Introduction

10.1.1 Food accepiance: definition and measurement

The study of the human response to food is a complex and rapidly
evolving field. It encompasses a wide range of scientific disciplines, ranging
-from food science and technologv to nutrition, biochemistry, physiology,
psychology, marketing and catering. As may be expected in such an in-
terdisciplinary area. numerous scientific concepts have evolved to describe
various aspects of the phenomenon under investigation. However, the
terminology used to describe these concepts. as well as the methods for
measuring them. differ from one discipline to another. Food ‘acceptance’
is one such concept. Since the focus of this chapter concerns factors that
influence food acceptance. I would first like to describe and define food
acceptance and then to detail the operational approach that we have used
to measure it in the laboratory. " : o

Figure 10.1 is a schematic model of human food-related behavior. At
its most basic level. ‘food" can be considered as a sensory stimulus, the
physicochemical characteristics of which are determined by a variety of
ingredient, processing and storage variables. The study of these variables
and their effects on food falls within the domain of food science and
technology. When an individual encounters food, its physicochemical
characteristics interact with the human senses to produce experiences
of its appearance. taste. smell. texture. etc. The theoretical and em-
pirical study of the transformation of physicochemical energy into these
~ basic human sensations defines the area of psychology known as ‘psycho-
physics’. In applied areas of food science it is termed ‘sensory evaluation’.
At the next level of information processing, these basic sensory attri-
butes are integrated with other biobehavioral and cognitive information.

The sources of this higher-order information may include bodily states
- (hunger, thirst), learning and memory, psycho-social and cultural in-
fluences, and a variety of cognitive variables. Although each of these
factors has been demonstrated to have significant effects on perception,
psychophysicists and sensory scientists have not routinely addressed their
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" Figure 10.1 Schematic model of food-related behaviors.

‘effects. Rather, thev have sought to minimize them through tight experi-
mental controls, random samp Ing. and austere test cond1t1ons The syste-
“matic study of these factors and their effect on food behavior has often
~ been left to other disciplines. including those of psychobiology, social and
' covmtxve psychology. nutrition, anthropology and consumer marketing.
The final product of the integration of basic sensory information with
cognitive and other higher-order variables is a perception of the stimulus
within a complex, contextual background. This is frequently accompanied
by a concomitant emotional or hedonic response that falls along a con-
tinuum of pleasantness/unp easantness’ or ‘like/dislike’. This hedonic
- Tesponse is what many investigators choose to call * acceptance’. By its
nature, it is a phenomenolooxcal e\perlence Experimental psychologists
would call it an ‘intervening variable’, because its existence cannot be
confirmed directly. In order to quantzfv or otherwise measure it, the ob-
- servation of some behavioral response is required, as depicted in Figure
- 10.1. Regardless of the particular behavioral response that is measured,
the sensory and hedonic experience of the food interacts with post-
ingestional effects to produce consequences that feedback on learning.
~ memory and bodily states. These, in turn, affect subsequent responses to
_that food item. Th;s process is reflected by the feedback arrows in Figure
101
The pfoblem that the rese archer faces when stud\mo food acceptance
is that, while the concept of acceptance is inherently “rooted in pheno-
menoioov it must be measured through behavior. Yet the particular
behavior that one uses to measure it will greatly affect the interpretation
of the phenomenological event jtself. For e\ample physiologists might
argue that the frequency of neuronal firing in the lateral hypothalamic




CONSUMER EXPECTATIONS AND FOOD ACCEPTANCE 255

medial forebrain bundle is the best index of the degree of pleasure
elicited by the stimulus. Cognitive psychologists might argue that direct,
introspective ratings of the degree of pleasantness/unpleasantness by the
-individual are the best measures, while behavioral psychologists would
argue that the only entities worth measuring are overt behaviors, i.e. such
things as choice. consumption, complaint behaviors, etc.

Yet each of these measures has shortcomings. Electrophysiological .
measures must invoke the assumption of "psychophysical parallelism’, i.e.
that there is a one-to-one association between neuronal discharges and’
specific phenomenological experiences. Needless to say, most psycho-.
physiological measures are also ‘highly impractical, except in the most
remote and artificial of laboratory settings. Consumption, as a behavioral
index, is heavily dependent upon hunger, thirst and other metabolic
factors. The alternatives of choice and:or purchase behavior are highly
contextually dependent. Moreover, in the real world, these dependent
measures are greatly affected by price. availability and other socio-
economic variables that are difficult to control. Direct ratings of food
-acceptance. while seemingly the least fraught with extraneous influences,
are also a form of behavior, both verbal and numerical. As such, the
manner in which individuals interpret words and use numbers will in-
fluence direct introspective ratings.

As a psyvchologist. the author considers the phenomenological aspects
of food acceptance to be the most interesting and the most challenging of
the many problems facing scientists in the field. There is a certain prima
facie validity to an individual’s self-report that he ‘likes’ or ‘dislikes’ a
- particular food item. As a psychophysicist, the author also believes that
the phenomenology of food acceptance can be measured using subjects’
direct self-reports. in the same way that subjects’ direct self-reports of the
perceived taste intensity of a model solution can be used as a valid
dependent variable to relate to physicochemical characteristics of the
stimulus solution. Thus, the predominant behavioral measure used in the
author’s research has been direct ratings of food acceptance. The most
common operational measure has been a self-report of like~dislike, using
a nine-point hedonic scale (Peryam and Pilgrim, 1957). The latter also has.
considerable practical appeal, because of the 33-year history of food
acceptance data collected via this method in the author’s laboratory and a
predecessor laboratory at the Quartermaster Food and Container Institute
in Chicago. | EEEEN -' o

10.1.2 Overview

As mentioned previously, most psychophysicists and other Sensory scien-
tists spend considerable time controlling outside influences on their data.
Many of these undesirable influences are environmental, inherent to the
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testing facility’s physical layout, vicinity to other activities, lighting and
- air exchangers, etc. Other, more insidious influences are brought to the
testing situation by the subject. These include physiological, cognitive,
social and cultural influences. These influences are much more difficult
to control. Not uncommonly, after many years of testing. the sensory
~ scientist comes to find that the very factors that he sought to control

become of greater interest than the sensory effects that he/she had pre-
viously sought to protect from these influences. So it is that the author’s
research has slowly shifted from controlling these ‘non-sensory” influences
to studying them. | - _' o

The intent in this chapter is to focus attention on a cognitive variable
that the author believes has significant impact on food acceptance and
general sensory perception. It will begin with a review of certain pieces of
data taken from published research that have contributed to the thought
process leading to the thesis of this chapter. The review will focus on
specific studies and data that suggest that a construct that may be referred
to as ‘expectations’ can contribute significantly to our understanding of
- food acceptance. This construct will then be further developed with detail

‘of some . recent experiments in which expectations ‘have been directly
manipulated and their effects on sensory judgment and food acceptance
. observed. o - = .

' 10.2 T he.p]ausiblé_ ro!e of e_xpectaﬁons in food behavior

It should come as no surprise that the sensory attributes of a food play a
significant role in its overall acceptance. Were that not the case, there
would be wide-scale unemployment - among sensory scientists currently
working in the food industry. However, of greater interest to psycholo-
gists is uncovering general rules and principles that govern the role of
these sensory attributes in food acceptance. For example, it has been well
_established that there are specific patterns to the growth of pleasantness/
'unpléasantness_ as a function of the intensity of food-related sensory
attributes. Similarly, there is now a large body of data showing that
- certain tastes and odors are differentially preferred/rejected at birth..
Models have also been constructed to account for changes in these innate
- preferences/aversions over time. These shifts in preference have been
shown to occur through a variety of mechanisms, including mere exposure
to previously novel or aversive foods, classical tasté/odor aversion condi-
tioning, and sensory specific satiety. In this section are reviewed some of
these general principles as they relate to the prediction of food accept-
ance. However, the focus will be on selected data that suggest that
consumers’ ‘expectations’ about the sensory or hedonic properties of food
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can have as powerful an effect on perceived food acceptance as the actual
physicochemical properties of the food itself. :

10.2.1  Oral texture and temperature

On the whole, the effects of oral tactile-sensations on acceptability have
been less often studied than the effects of other sensory attributes, e.g.
taste, odor. appearance. However. the role of texture on food acceptance
has received increasing attention since the germinal work of Szczesniak.
and co-workers (1963. 1971. 1972). who examined CONSUMErs awareness
and attitudes toward various food textures. Although much of this research
has confirmed that consumers suffer from a general lack of awareness and
paucity of language for describing textural sensations, the importance of
texture to food acceptance is aptly reflected in the large number of
consumers who avoid such texturally unappealing products as squid, raw
oysters, brains. liver and tapioca pudding. In fact, several studies have
shown thart texture is much more frequently cited as a reason for disliking
a food than as a reason for liking it (Szczesniak, 1972: Sawver et al.,
1988). Whether such reports are due to innate or acquired dislikes for the
textural attributes of these products or may. in some cases, be due to
preconceived expectations about the likely texture of these products. is
something we will return to later.

Although studies have identified specific textural attributes as im-
portant sensory factors in the acceptability of a variety of foods (Hendrix
et al.. 1963: Schutz er al., 1972: Szczesniak and Kahn, 1971; Yoshikawa,
eral., 1970a.b.c: Okabe. 1979: Cardello er al., 1983; Cardello and Maller,
1987: Szczesniak. 1991). the issue of consumer ‘awareness’ of food tex-
ture is critical 1o understanding its overall contribution to food acceptance.
For exampie. in almost all studies that have been conducted with con-
sumers, flavor is more frequentiv cited than textere as the reason for
liking or disliking a food (see Jerome (1973) for a cultural exception with
Afro-Americans). However. one common exception is bland foods,
‘where texture, by default. is more likely to be the focus of consumer
attention. The role of awareness or attention to texture can be seen in the
data in Figure 10.2. These data are from a studyv of the relationships
between perceptions of texture by naive consumers and by texture profile
panelists who have been trained to attend to the textural attributes of
food (Cardello er al., 1982). The data show acceptability ratings of bread
products as a function of the instrumentally-determined texture of the
bread. As can be seen. the trained panel ratings are much more greatly
affected by the rheological variation in the products than are those of the
naive subjects. These results are supported by several other studies
(Moskowitz er al., 1974; Sawver er al., 1984, 1988) in which it has been
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shown that the perceptual response range to textural variations in food is
broadened with attribute-relevant training, and is consistent with earlier
_ data of Szczesniak (1971) showing a greater awareness of texture among

‘those who attend to food and food textures as part of their daily activities.

In a more recent studv, consumer awareness of food geometry was
examined by manipulating sensory and situational cues, e.g. sight of the
food, manual contact with it, and sequential versus simultaneous presen-
tation, that could aid the discrimination of differences in the size of food
samples and associated textural judgments. The results of this study
showed a linear relationship between the number of cues provided and
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the judged differences in hardness and chewiness of the samples (Cardello
and Segars. 1989). B ' |

In one of the earliest papers on consumer awareness and/or attention
to texture. the suggestion was first made that consumer ‘expectations’
may influence both the attention paid to texture and overall liking of the
food. In this paper by Szczesniak and Kahn (1971) and quoted in Bourne
(1982). the statement is made, .

If the texture of a food is the way people have learned to expect it to be, and if
it is psychologically and physiologically acceptable. then it wiil scarcely be
noticed. If. however, the texture is not as it is expected to be . . . it becomes a
focal point for criticism and rejection of the food. . '

The critical part of this statement for the present discussion is the associ-
ation of disconfirmed expectations with negative effect or acceptability.
Although the statement is based on data from consumer interviews, the
proposed relationship of disconfirmed expectation with decreased accept-
ance is consistent with other empirical observations. B

A similar attribution of the effect of consumer expectations on texture
perception has been made by Vickers (1991) to explain the occurrence of
outliers in data relating perceived oral crispness and auditory crispness
(Vickers. 1982). The outliers were responses to three foods in which
oral ¢rispness judgments did not correlate well with auditory crispness
Jjudgments. Judgments of oral crispness were lower than judgments based
on their sound. The three foods were two types of humidified crackers
and bianched celery. The explanation given was that

Judgments of crispness may have been affected by the subjects’ expectation for
the product. Blanched celery mav have been much less crisp than the subjects
expected 1t to be when they picked it up (Vickers. 1991. p. 92).

The implication here is that the judgment of crispness is dependent upon
the level of expected crispness in the product and that products that are
less crisp than expected are rated lower in oral crispness than products
that confirm a given expectation of crispness.

The above quotations have been cited for two reasons. First is to
document the fact that the use of the concept of "expectations’ to account
for perturbations in both sensory and hedonic data is not new. Although
these authors have used the term ‘expectations’ in a colloquial manner
and only as a post hoc explanation of the observed data. as will be seen,
investigators in other areas have also proposed this concept as an ex-
planatory variable. The second reason is that the statements are relatively
clear in focusing attention on the importance of disconfirmation of expec-
tations. Disconfirmation and the direction of disconfirmation (better/
worse) for hedonic expectations are important to the analysis of alter-
native cognitive mechanisms that may be responsible for these effects.
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The other area of oral tactile sensation that is important for food
acceptability is thermal perception. In general. there are three mech-
anisms by which temperature can affect food acceptance. First is the di-
rect effect that temperature has on the molecular activity of the stimulus.
- This can produce increases or decreases in the rate that stimulus molecules

interact with the receptor surface, thereby altering its sensory profile and,
possibly, affecting acceptability. Second are the potential effects that the .

temperature of the food may have on receptor sensitivities themselves.
Lastly are effects that operate through conditioned preferences for certain
foods consumed at certain temperatures. Concerning the first two mech-
anisms. a body of data has accumulated on the effects of temperature on
‘threshold and suprathreshold responses to sapid compounds (Stone er al.,
1969; Pangborn. er al., 1970; Moskowitz, 1975; McBurney e:r al.. 1973;
Larson-Powers and Pangborn, 1978; Bartoshuk er al., 1982: Calvino,
1986). In a review of this area, Green and Frankmann (1987) concluded
that, with the exception of a decrease in the perceived intensity of sucrose
at lower temperatures, ‘the effect of temperature on taste intensity is not
a reliable phenomenon’, These investigators proposed that the lack of
reliability was due to the failure to control the temperature of the tongue,
not simply the temperature of the solutions. in these studies. In their
own studies. Green and Frankmann showed that the temperature of the
tongue exerts greater control over the perceived taste intensity of the
solutions' than does the temperature of the solution. From these data
they concluded that temperature has a greater effect on the sensory
transduction proc‘.sc than it ha< on the thermo- molecular prO“e*tleS of
the solutions.

What exactly is the relationship between temperature and acceptability
for various foods and beverages? Figure 10.3 shows data for the ac-
ceptability of thirteen foods and beverages as a function of temperature.
As can be seen. most foods that are commonly served hot. e.g. entrée
~ items, increase in acceptabilitv from 40° to 140°F. Onr the other hand,
foods or beverages that are normally served cold. e.g. milk and lemonade,
decrease in acceptance with increasing tempe*ature Products that are
served either hot or cold, e.g. coffee. show high acceptance at both
temperature extremes, but low acceptance at room temperature (Cardello
and Maller. 1982). Lester and Kramer (1991} have also shown that foods
that are typically served hot are rated higher in acceptability and are
consumed more when heated as compared to when they are served at
ambient temperature. -

The differences in preferred temperatures for foods led Zellner ez al.
(1988) to a series of experimems that have also implicated consumer
expectations as a factor in food acceptance. In these experiments it was
shown that the acceptability of beverages served at different temperatures
can be significantly altered bv simply changing the subject’s ‘expectation’
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concerning the temperature at which the beverage is typically consumed.
In their study they used guanabana and tamarind juices that were served
cold or at room temperature. One group of subjects was told that the
Juices are normally served at room temperature, while the other group
was given no information. The data showed that the former group gave
significantly higher acceptance ratings to the room temperature samples
than did the latter group. In their conclusions, Zellner et af. state

Tasting a beverage at an unfamiliar temperature can decrease the degree to
which subjects report they dislike the beverage, at least temporarily. This
indicates that the rejection of such beverages at certain temperatures is, at least
in part, the result of expectations based on learned ideas of appropriateness,
Expectations concerning the flavor of these substances at unfamiliar tempera-
tures are worse than the actual experience of drinking them.

Altering the expectations of the subject regarding which temperatures are
appropriate and which are inappropriate can also change reports of liking for
beverages at different temperatures. If subjects are led to believe that certain
temperatures are appropriate for unfamiliar beverages they tend to report that
they like them more at the temperatures they are told are appropriate.

Zellner er al., in addition to focusing attention on the concept of
‘expectations’, also point to the relationship that may exist between the
concepts of expectation and ‘appropriateness’. The latter concept has
been discussed by Schutz (1983) and the reader is referred to this treat-
ment of the concept and its suggested role in food acceptance.

10.2.2  Flavor

While the texture of food products can have a profound effect on per-
ceived acceptability, an even greater influence is exerted by the flavor of
food. The first question that we can ask is ‘are some tastes/odors innately
preferred or rejected?’ Certainly there is ample evidence showing that
infants reject both bitter and sour tastes and accept sweet tastes (Nisbett
and Gurvitz, 1970; Desor er al., 1973, 1975; Lipsitt, 1977; Crook, 1978;
Steiner, 1979; Rosenstein and Oster, 1988). In addition, some odors have
been shown to be differentially preferred/rejected (Rosenstein and Oster,
1988). These early predispositions appear to remain strong throughout
life, so that adult food cravings tend to be characterized by sweet tastes
and pleasant smells, whereas aversions are frequently characterized by
bitter tastes and foul smells (Blank and Mattes, 1990). However, innate
preferences can be altered by experience and/or conditioning. These
experimental and conditioning effects can decrease or increase accept-
ance. In the former case, a vast literature has evolved showing the effects
of conditioned taste aversions (Garcia er al., 1966; Garcia and Koelling,
1966} by the pairing of hedonically neutral tastes with illness induced by
chemical and radiological means (see Garb and Stunkard, 1974; Berstein
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and Webster, 1980; Logue et al., 1981; Pelchat and Rozin, 1982; and
Bartoshuk and Wolfe, 1990 for representative studies with humans). In
the case of preference conditioning, positive effects on acceptance have
been found by simple repeated exposure to a novel taste/odor/food .
(Torrance, 1938: Capretta and Rawls, 1974; Domjan, 1976; Birch er
al.. 1987; Davis and Porter, 1991), through flavor—flavor associations
(Holman, 1975; Fanselow and Birk, 1982: Zellner et al., 1983; Breslin et
al.. 1990). and through pairing of flavors with post-ingestional satiety
signals (Booth, 1972, 1981; Booth et al., 1982; Tordoff et al., 1987; Birch
et al., 1990). The conclusion to be drawn from these effects of learning
and conditioning is that humans and other organisms have predispositions
1o accept or reject certain tastes and odors, however these predispositions
are malleable and can be overridden by a variety of experiential factors.

Whether flavor preferences/aversions are innate or learned. it is ob-
vious that the taste and odor of food has profound effects on its ac-
ceptability and consumption. The evidence of this fact is so pervasive in
daily life that no purpose is served in documenting this point. However,
there are several critical facts about the relationship between taste, odor
and acceptability that are worthy of consideration here. For example,
while it is well established that taste and odor intensity grow as a power
function of physical intensity (Stevens, 1957). acceptability does not follow
this or anyv other simple monotonic relationship. In the case of most
sensory attributes that are acceptable throughout a broad range of their
intensity continuum. €.g. Sweetness, acceptability (pleasantness) increases
with increasing physical intensity up to a certain point, whereupon
pleasantness declines with further increases in intensity. The optimal level
of aceeptability is often referred to as the ‘breakpoint’ or ‘bliss’ point for
that continuum (Moskowitz et al., 1974). In the case of sensory attributes
that are unpleasant throughout most of their sensitivity continuum,
pleasantness declines monotonically with increasing concentration.

Of special interest to our present considerations is the fact that these
relationships between sensory attributes and acceptability can be entirely
reversed depending upon the context in which the flavor attribute appears.
Take for example the data in Figure 10.4. Numerous psyvchophysical
studies of sweetness have utilized sugar-in-water solutions as test stimuli.
Consistent with the relationships just discussed, these studies have shown
sweetness Intensity to increase with increasing concentration, while the
curve for pleasantness/preference increases up to a-certain concentration
and then flattens or decreases. In this study (Maller et al., 1982), increas-
ing concentrations of sucrose were tested in either a water solution
(Figure 10.4a) or in eggs (Figure 10.4b). By following the pleasantness
and preference ratings as a function of Sucrose concentration, one sees
that in water, the pleasantness and preference curves behave as expected,
increasing to the point where they reach an asvmptote and/or decline.
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However, in eggs the same concentrations of sucrose result in pleasant-
ness and preference curves that decline monotonically and then level off.
Why should the pleasantness-of sucrose behave so differently when per-
ceived in eggs rather than water? One obvious answer is that sweetness is
not normally associated with eggs. One might say that ‘sweetness’ is not
an attribute that one ‘expects’ in eggs. The context in which tastes/odors
are experienced is critical to the degree of pleasantness or unpleasantness
that they elicit and no . taste or odor can be said to elicit invariably
pleasant or unpleasant sensations, without consideration of the context in
which they are presented or the expectations that the context sets.

Studies of contextual effects in flavor perception have frequently
focused on the effect of stimulus intensity ranges on the perception of the
flavor intensity and pleasantness of test solutions. Most of these studies
have manipulated the range of intensities or the frequency of presentation
of two or more intensities in a series. Thus, Riskey et al. (1979) demon-
strated that intensity ratings of the sweetness of fruit flavored:drinks were
increased when the samples were presented in a series of low sweet-
ness samples, whereas the same samples were rated as less sweet when
presented in a series containing higher intensity samples. Ratings of
pleasantness of the samples were also affected by this contextual manipu-
lation. with lower concentrations of sucrose judged to be more pleasant in
the high intensity context and vice versa. McBride (1982, 1983) has shown
stmilar effects for ratings of the sweetness and pleasantness of milk drinks
and for the flavor intensity and pleasantness of fruit-flavored drinks
presented in either high or low concentration series. Other effects re-
ported by Rlskey (1982) and Lawless (1983) for the saltiness of soups,
Johnson and Vickers (1988) for the sweetness of lemonade, and Kroeze
(1982) for the degree of suppression of saltiness/sweetness in NaCl/sucrose
solutions, have all provided support to relativistic:models of perception,

e.g. adaptation-level theory (Helson, 1964) and range- frequency theory
(Parducci, 1963; Poulton, 1968).:

More recent research on-contextual effects on flavor have begun to
examine the role that the quality of the stimuli play in such effects. For
example, Lawless (1989) and Lawless et al. (1991) have shown context
dependent changes in the perception of odor quality. In these studies
ambiguous odors of citrus/woody character were perceived as more woody
when presented within the context of pure citrus odors, but more citrus-
like when presented among pure woody odors. Marks, in several recent
studies, has examined the role that the qualitative similarity between
subsets of stimuli that differ in both quality and intensity has on con-
textual intensity effects (Marks et al., 1986; Marks, 1988; Marks and
Warner, 1991; Rankin and Marks, 1991). Using both auditory and flavor
stimuli, these investigators have shown that the magnitude of contextual
effects on intensity is a function of the qualitative similarity between the
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contextual stimuli and the test stimuli. For example, saltiness was de-
creased to a greater extent when presented within the context of a series
of high intensity NaCl stimuli and low intensity sucrose solutions than
when presented within the context of high intensity NaCl stimuli and low
intensity NaCl/sucrose mixtures. =~ ' : '
In the studies by Marks, the two stimulus subsets always differed in
intensity ranges. However, in a somewhat obscure experiment conducted
by Carlsmith and Aronson in.1963, a series of iso-intense solutions of
sucrose and quinine sulfate was presented to subjects. These investigators
were also looking for differential intensity effects as a function of stimulus
quality. However, rather than manipulating intensity, these investigators
manipulated the ‘expected quality’ of the stimulus. This was accomplished
by providing the subjects with cues to the quality of the stimulus to be
presented. In some cases the stimulus that was presented was consistent
~with the cue, i.e. sucrose was expected/sucrose was presented, in other
cases it was inconsistent with the cue, i.e. sucrose expected/quinine
presented. In all cases, judgments were made of the perceived intensity of
the solutions. The results of this study showed significant differences in
the perceived intensity of the solutions on trials when the subjects were
given the stimulus that was not cued to them, as contrasted to trials when
they were given the stimulus that was cued. However, consistent with the
evolving theme of this chapter, this effect only occurred when the subject
had a strong “expectation” for the solution (defined by a criterion number
of ‘correct’ trials preceding the target trial). Moreover, the effect on
percetved intensity was different depending upon the quality of the
stimulus, i.e. sucrose solutions which disconfirmed an expectancy were
rated less sweet than sucrose solutions that confirmed an expectancy, but
quinine solutions which disconfirmed an expectancy were rated more bit-
ter than quinine solutions that confirmed an expectancy. At first glance,
the differential intensity effects by quality appear inexplicable. However,
the authors reconciled these data by proposing that, in both cases, the
disconfirmed sensory expectations produced negative affect, a situation
that would be reflected in both Jower sweetness and higher bitterness
ratings. . - . S - _. N .
-Carlsmith and Aronson’s (1963) data were the first to draw a link
between sensory perception of flavor, expectations, and affect (acceptabi-
lity). The authors interpreted their results in terms of cognitive dissonance
theory (Festinger, 1957), stating that ‘if a person expects a particular
event (X) and instead, a different event (Y) occurs, he will experience
dissonance. Consequently, he will judge Y to be less pleasant than if he
- had had no previous expectancy’. While this interpretation is, in fact,
consistent with dissonance theory, as we shall see, this is only one possible
model to account for the results observed when product expectations are
disconfirmed. ' o " '
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10.2.3 Appearance: food and its packaging

If one considers the numerous and varied ways in which consumers come
into contact with food, it would be safe to conclude that the appearance
of the food and/or its package constitutes the first sensory impression of
the product. Appearance includes such basic sensory attributes of the
food as its color, shape and size, as well as more complex attributes, such
as translucency, gloss, or surface texture. Of all these visual aspects of
food, the effect of color is the most dramatic, universal, and well-studied.

Some of the earliest experimental work on the effects of color on food
perception and acceptance was conducted over a half-century ago by
- Moir (1936) and Dunker (1939), who first showed the strong association
between a food and its color. Since that time numerous studies have
shown the dramatic effects of color on taste recognition and taste intensity
(Pangborn, 1960; Maga, 1974; Kostyla and Clydesdale, 1978; Johnson et
al., 1983; Christensen, 1983; Roth et al., 1988), on flavor detection and
identification {Dubose er al., 1980; Urbanzi, 1982; Kanig, 1955; Hall,
1958) and on acceptability (Schutz, 1934; Worthington, 1960; Maga,
1973; SIK. 1976; Tuorila-Ollikainen er al., 1984; Dubose er al., 1980).

In our own laboratory, we have demonstrated important effects of
color on the consumer perception and acceptability of a wide range of
beverages, bakery products, meat and fish (Dubose er al., 1980, 1981;
Cardello er al., 1983; Sawyer et al.,.1988). Perhaps most interesting for its
possible relationship to consumer expectations are some data on inappro-
priate food colors. The data shown in Table 10.1 are taken from a study
in which the stimuli consisted of three flavors of fruit drink (cherry,
orange and lime} and a flavorless control (Dubose er al., 1980). Each was
prepared in a red, orange, green or colorless version using typical fruit-
beverage color additives. Samples were presented in random order to
subjects who were asked to identify the flavor of the beverage from a list
of alternatives. As can be seen, the perception of the flavor identity of the
beverage was significantly affected by the color of the beverage. As the
color of the beverage changed from the one normally associated with its
flavor to one not normally associated with it, a significant percentage of
the perceived flavor identifications shifted from the ‘correct” flavor to the
flavor one would expect for that color. This effect is most evident in
the flavorless sample, where the greatest percentage of flavor identity
responses were for the flavor commonly associated with the beverage’s
color. In a similar but more recent study, inappropriately colored fruit-
flavored beverages were found to both produce lower accuracy in flavor
(odor) identification and result in reduced acceptance as compared to
appropriately colored beverages (Zellner et al., 1991).

In another often cited experiment (Wheatley, 1973), the effect of dis-
confirmed color expectations on food acceptance was more dramatically
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demonstrated by having sub}ects eat a ‘normal’ meal under light-masking
conditions. At a specified time ‘during the meal, normal hﬂhtmo was
resumed, revealing to the sub;ects blue steak, green french fries, and red
peas. Sub;ects were reported to have become nauseated from the sight of
the food. Similar but less dramatic effects of inappropriate food colors
frequently occur when naive consumers encounter such common super-.
market products as white mint ice cream, brown eggs, brown (over-aged)
meat, Or green apples/bananas ‘Common explanations of these color
effects on food acceptance range from innate neophobia (the item is
rejected merely because it is novei) to learned associations between the
inappropriate color and other negative qualities normally associated with
that color in food, e.g. the case of unripened or spoiled foods. However,

in keeping with the thesis presented in this chapter, it is suggested that
many of these color effects can be explamed as resulting from discon-
firmed consumer expectations. That is, the common factor in most of
these cases is that sensory expectations about the normal appearance of
these foods have not been met. The normal flavor and texture of the
meat, peas. and french fries that were consumed in the dark led to
normal expectations about their color that were not met when the lights
were turned on; the white color of the mint ice-cream led to expectations
about its likely flavor (vanilla) that were not met; and the name, shape
and other situational cues normally associated with the supermarket eggs.
meat, and fruit all led to certain sensory expectations about the color of
these products that were not met. In the case of the colored beverage
studies, one can interpret the data of Dubose er al. (1980) as showing that
the color of the beverages led to specific sensory expectations about their
flavor. To the extent that the flavor was ambiguous, these expectations
affected subJects flavor responses in the direction of the expected flavor.
Moreover, in the study by Zellner er al. (1991) the lower acceptability of
inappropriately colored beverages is consistent with an interpretation of
decreased affect under conditions of disconfirmed expectations. The
mechanisms by which such effects on sensory perception and acceptance
may occur is, as yet, unclear, but several alternatwe mechamsms will be
discussed later in this chapter.

Although the visual appearance of the food xtself is a powerful influence
on its acceptability, so too is the visual appearance of its package, i.e. its
shape, color, design, and associated logos, symbols, brand and item
names (Hutchings, 1977). Since brand and item names are primarily
ideational, they will be discussed separately. However, concerning the
‘effects of package appearance, US military ration packages serve as an
excellent model by which to examine the role of package-induced expec-
tations, because ration packages have traditionally been of drab color
with no distinguishing designs, logos, or brand names. In a recent set of
studies aimed at developing more consumer-friendly packages for rations,
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- Fi lgure 10.5 Three expenmental ration packaces desxoned with commercial-like graphics and
the current military package deswn (center, top). -

- the effect of 'package appearance on food acceptance was studied. Four

test packages were developed (Figure 10.5). Three of the packages (two

zipper-sealed pouches of different colors/designs and a paperboard box)
~were designed with brighter, more attractive colors, and commercial-like
designs. The fourth was a design copy of the existing military packaging
for the MRE (Meal Ready-to-Eat) ration. All four packages were labeled
with the -acronym- ‘OPRS to represent the name of a fictional ration
system.
- One hundred and elghty three soIdlers were shown the four packages
1in an incomplete block design and were asked to rate the packages on a
variety of appearance and functionality attributes (Kalick and Cardello,
1991). Relevant to the issue of food expectations, soldiers were also
asked to rate 14 attributes of the food contained inside the packages
(without seeing or tasting them). Analysis of the data showed signifi-
cant differences in the ratings assigned to the food products inside the
packages. For instance, the food contained in both the zipper-sealed
pouches and the paperboard box was perceived as better tasting, having
higher quality ingredients, being more appetizing and being more likely
to be made by a reputable company than the food in the standard MRE
package. Soldiers also agreed that the commercial-like zipper-sealed
~ packages and box were more likely to contain ‘food I like' than the
-standard- MRE. In addition. the food contained in -the zipper-sealed
‘pouches was perceived as significantly fresher tasting, easier to clean-up
- and more natural looking than food contained in either the box or the
- standard MRE. Since the test subjects did not actually taste or consume
the food inside the package. what is the likely mechanism by which
ratings of the food were affected? One explanation is that the brighter,
more commercial-like packaging led subjects to expect better quality food
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and that their ratings reflected this hwher expectation. A generalized
‘halo effect’ is also a possibility, where the novel packaomc might be
expected to elicit more positive ratings of any and all aspects of the ration
and consumption situation.

In a second study, commercial packages and brand names were
examined for their effect on ratings of both acceptability and food intake,
not simply attitudes (Kramer et al , 1989). In this study subjects consumed
and rated the acceptability of a puddmo served either in a plain white
package, in one of two different military packages, or in its normal
commercial package. Consumer ratings of the acceptability of the pud-
ding and the total number of grams consumed were significantly higher
when the pudding was packaged in its commerc1a1 brand package than in
any of the other three packages. - _

In a third study, we took a slightly different approach and asked
whether the differences in the acceptability of military versus commercial
food would be affected by whether they were presented in military or
commercial packages (Cardello et al., 1985). Four food items were
chosen, such that each was available in both a military-pack version that
met military specifications and a commercial version that was a high
quality, national brand leader. Both the military and commercial items
were presented to different groups of subjects in either the military or
commercial packages (packages were emptied and their contents inter-
changed and repackaged). Subjects were presented items in their test
packages, they opened and tasted them, and rated them for acceptability.
The data are shown in Figure 10.6. While no significant differences were
found between the acceptability ratings of the military and commercial
items. when each was presented in military packages, a significant dif-
ference was found between the samples when served in the commercial
packages. These latter results are somewhat perplexing. The reason is
that, while the increased ratings of the acceptability of food served in
more visually appealing packages can be easily interpreted as being the
result of a generalized learning or ‘halo’ effect, i.e. positive associations
with the package transfer to its contents, the results of this study do not
lend themselves to such an interpretation. The reason is that such a ‘halo’
effect should have produced higher acceptability ratings for all foods pre-
sented in commercial packages. The intrinsic quality of the food should
have made no difference. There is no justifiable basis by which to account
for the differential effects seen in Figure 10.6. In order to account for .
such effects an explanation that takes into account the interaction of the
food with the package is required. A model of packaging effects that is
based on the expectations that the package elicits about the sensory and
hedonic quality of the food and the degree to which those expecta-
tions are confirmed or disconfirmed by the food product can adequately
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- Figure 10.6 Mean acceptability ratings for four food items produced by commercial versus

~military vendors when presented in either commercial or military. packaging. A. Grape

- jelly: O. salted crackers: M. non-dairy creamer; @, instant coffee (from Cardello er al.,
: S : © 1985y . ' S .

account for these results. That is, high expectations for product quality
induced by commercial packaging are met only by high quality foods.
Lower expectations induced by military packaging are adequately met by
both military food and by commercial foods. If consumer acceptability is
a function of the degree of confirmation/disconfirmation of expectations,
then the fact that both foods confirmed the minimal quality expectations
set by the military packages, but only the commercial food met the
qQuality expectation set by the  commercial packages. would adequately
account for the differential effects seen in the two conditions.

The implications of an ‘expectation’ mode! for food packaging and
product marketing are far-reaching. From a strategic marketing stand-
point it means that one must make a careful assessment of the product’s
ability to deliver on the key product elements that are touted to the
_public through packaging and other forms of advertising and communi-
cation. If such communications set realistic expectations that are met by
the product. consumer satisfaction will not be detrimentally affected.

- - However, high expectations of quality that are not met by actual product
_characteristics may lead to varying degrees of discontent. As shall be -

- shown, any adequate model of the effects of disconfirmed expectations
should be able to make accurate predictions for situations in which
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1. high expectations are disconfirmed by product attributes;
2. low expectations are disconfirmed by product attributes;
3. both high and low expectations are confirmed.

10.2.4 .-Ideational effects

The foregoing sections have identified several areas of research within the
sensory evaluation literature that are amenable to the interpretation that
preconcieved expectations about the sensory or hedonic properties of
food can affect subsequent perceptions of these properties. Such expecta-
tions can be generated by a variety of ideational or cognitive elements
associated with the food. For example, when one goes Into a restaurant
and looks at the menu, one sees a list of food names, usually followed by
a short description of the item that is designed to communicate the basic
sensory properties of the item, e.g. ‘fried in a light batter’, ‘cooked to a
golden brown’, ‘tender pieces. of juicy steak’, etc. These descriptions, in
combination with past experiences with the item name, create certain
expectations about the likely sensory properties of .the product, and, in
- turn, how much it will be liked. It is upon these cognitive data that one
selects an item. Thus, if you order ‘lasagna’, you have certain expecta-
tions about what that lasagna will be like, in terms of the product attri-
butes that are personally relevant to you, e.g. the tvpe of sauce, the
firmness/tenderness of the pasta, whether it will have meat or not, salt/
spice level, etc. These expectations are created by the item name, menu
- description, previous experience with lasagna in this restaurant, in other
restaurants, at home, etc. The hypothesis being presented here is that
your satisfaction, liking or acceptability for the lasagna that you receive,
is a function, not only of the intrinsic sensory characteristics of the
lasagna, but also of the degree to which the lasagna matches or mis-
matches your sensory and hedonic expectations. A lasagna that is lauded
as ‘gourmet’ by a panel of esteemed chefs, but that does not meet your
personal expectations, will not be liked as well as a less acclaimed lasagna
that does meet your personal -expectations.. ' o

The effects of ideational or cognitive stimuli on food acceptance are
quite common, occurring with restaurant and institutional foods, as well
as with branded, supermarket foods. In the case of institutional foods,
expectations can be well ingrained and affect whole classes of foods. The
data in Figure 10.7 are ratings of the expected acceptability of ten dif-
ferent food items when served in various foodservice settings (full service
restaurant, fast food restaurant, airline, foodservice, etc.). The differences
in ratings are extreme, from 3.5 for certain types of hospital food to .
greater than 8.0 for restaurant food. Moreover, the differences in expected
acceptability between foodservice settings is constant across food items.
Clearly, one must ask how these large differences in expected acceptabi-
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Figure 10.7 Mean ‘expected’ acceptability ratings for ten food and beverage items

~under seven possible foodsenice operations. Data are in response to food names. only.

-O, Restaurant; @, school: . home: M. diner/fast-food restaurant; A m:htary, A airline;
: - - X, hospital. :

FRIES-
BEANS
ROLLS
PIE
JELLO-
- SODA -

EGGS
"TOAST-
. SPAG

-STEAK -+

_"’htles affect actual acceptablhtv ratmgs What if the same items were
- presented to consumers for actual tastln , but under situational condi-
tions that led the consumer to believe he/she was eating airline versus

 commercial restaurant food? Moreover, what would be the effect on
‘acceptability of serving food that was far better Or WOorse than the estab-

- lished expectation?

- In the case of supermarket foods, the studxes mentioned prewousiy on
‘the effects of package design could be considered as resulting from
ideational cues, especially when item and brand names are included in the
packaging. Studies such as those by Pronko and Bowles (1949), Allison
and Uhl (1964) Gacula er al. (1986) and Sheen and Drayton (1988) have
- ~demonstrated significant effects of brand-identity on the perception and
rated acceptabzhtv of beer. soap products, hot dogs, and cola beverages.

~In the latter study it was demonstrated that simply labeling a high .
- preference cola with its brand name will increase its acceptance over

that given to the same cola in a blind taste test. ,

Ideational cues are also important in most sensory and food preference
testing situations. where significant effort is expended on establishing
~ ‘and controlling sensorv-related aspects of the experimental situation.
- However, many ideational cues are often left to chance or habit. Such
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_cues as the name given to the item to be tested, its serving vessel, and
~ product or user information can all have important effects on rated
~acceptability. In sensory studies conducted in our own laboratory, simply
“changing the name of a product from ‘squid’ to ‘seafood tidbits’ and from
wofu’ to ‘oriental tidbits’ resulted in significant effects on acceptability
ratings. Providing certain types-of product information, e.g. information
on versatily of use, also had positive effects on stated purchase and use
among subjects who had not previously tried the product (Cardello et al.,
1985). In a recent study we have examined the effect of panelist knowl-
edge concerning the intended use and/or the intended user of a product
being tested for acceptability in the laboratory. In the case of intended
use, the subjects (200 military personnel of varied ages, 200 civilians
under 40 vears old and 200 civilians over 40 years old) rated five foods

under three informational conditions. Subjects were told -that this food

. would be eaten either (1) in a traditional consumption environment
(restaurant, dining hall); (2) in a military field environment; or (3) in a
military field environment but only by 18- to 25-year-old soldiers. For all
‘subjects, acceptability ratings of the food were higher under the condition
“in which subjects thought the food was targeted for field use (Cardello et
~al., 1991). Moreover, while there were no differences in acceptability
ratings between conditions (2) and (3) for the under-40 population, the
_acceptability ratings were significantly lower in condition (3) for the *40
and over’ age group. Clearly, in both circumstances, cognitive factors
‘influenced acceptability ratings. Whether these subjects have lowered
- expectations for food served in the field than for food served in conven-
tional settings, or if older individuals feel that younger persons have
higher expectations for food, is not clear from the testing that-was done.
‘Nevertheless, it is clear that such ideational variables can have a signi-
ficant impact on consumer ratings of food acceptability. '

10.3  Consumer expectations and food acceptance

110.3.1 Expectations as a construct

The - previous sections have raised the possibility that various results
reported in the sensory and food acceptance literature are open to inter-
pretation in terms of the subjects’ ‘expectations’ and their subsequent
confirmation or disconfirmation affecting both sensory and hedonic re-
sponses. However, most of these studies have merely used the term as a
vague, post hoc explanatory variable. Expectations as a psychological
construct has received no formal discussion and/or treatment in the sen-
sory literature. In contrast to this situation, the concept of ‘expectations’
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has received much greater attention in the fields of learning and social
psychology, where it has plaved a central role in several cognitive theories
of behavior. For example, Tolman (1938, 1951) used the term and the
- concept of ‘expected consequences of behavior’ to account for both
animal and human learning. Tolman proposed that learned associations
~ were the result of repeated pairings of stimuli that, eventually, cause one

" stimulus to lead to a belief or expectancy that the next stimulus will

~ occur. In other learning situations, the stimulus leads to expectancy that a

reward will result if a particular behavior is emitted in response to the
~stimulus. In the case of an animal being conditioned in a maze, the start
box of the maze serves as a stimulus that leads to the expectancy that
- another stimulus (food) will be found at the end of the maze. In fact,
- Tolman’s view of the initial stimulus (lights. sounds. etc. in the start box)
was that it is perceived within a contextual background that includes the
- organism'’s paSt history of experiences with the stimulus. This view is very
“similar to contemporary stimulus-context views in perceptual psychology.
“The’ parallel between Tolman's analysis -of animals running a maze for
food and our considerations of the effect of expectations on human
hedonic responses to food. is best seen when one considers what happens
" when the maze is correctly run and either no food is found in the goal box
~or a negative stimulus is found in the goal box. Under these conditions,
the expectancy is dlsconﬁrmed In learning theory these situations are
referred to as ‘extinction’, whereupon the belief expectancy - on subse-
quent occasions is reduced or modified. and ‘punishment’, 'a negative
hedonic experience that also produces a reduction in response stength.
The paraliels between Tolman's animals running mazes without ‘expected’

rewards and humans eneounterlnv products that fail to meet expected’

standards are obvious.

Tolman was not the only psvchologist to give attention to the concept
of expectations. Meehl and MacCorquodale (1931). MacCorquodale
and Meehl (1953), and MacCorquodale er al. (1954) gave the concept
explanatory status in their theory of motivation. as did Rotter (1955) in
his theory of social learning, and Atkinson (1934. 1957, 1938) in his
~theory of achievement motivation. These theories are now generally
known as Expectancy X Value theories (see Feather. 1982, for a review).
Along with Adaptation Level Theory (Helson. 1964) and Cognitive Dis-
. sonance Theory (Festinger, 1937). this class of theories places emphasis
~on the fact that the actual stimulus in any situation is the relationship
between the objective stimulus and prior experience or context. Percep-
tion and overt behavior are both held to be determined by relativistic
mechanisms.
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10.3.2 Expectations: sensory versus hedonic

Although learning and social psychologists have utilized the construct of
‘expectations’, a closer examination of the construct and its potential use

. in sensory research is needed. In most sensory applications ‘expectations’
can be thought of as being of two general types: (1) a sensory-based
expectation, i.e. a belief that the stimulus (food product, etc.) will possess
certain sensory attributes, each at certain intensities, or (2} an hedonic-
based expectation, i.e. a belief that the product will be liked/disliked to a
certain degree. Examples of sensory expectatzons include those that are
likely to operate in the restaurant ‘menu’ situation where specific product
attributes are implied by the menu description, and in the studies of
inappropriately colored foods and beverages. and expected food tempera-
tures. Examples of hedonic expectations include those that are likely to
occur in response to new package designs and brand labels, or when other
‘ideational’ stimuli elicit a general expectation for a good or poor product.
In certain situations, both types of expectations may be elicited simul-
taneously. A mismatch between expected and actual sensory attributes or
between expected and actual liking will result in ‘disconfirmation’. In the
case of disconfirmed hedonic expectations, the disconfirmation can be
positive (the stimulus/product is better than expected) or negative (the
stimulus/product is worse than expected). |

10.3.3  Models of 'th_e effect of disconﬁrrﬁed expectations

Working with the notion that there are two distinct types of expectations
that consumers may have about food, the next guestion i1 how the
confirmation or disconfirmation of these expectations affects food percep-
tion and -acceptance. Although sensory scientists have given oblique
reference to the concept of expectations, no attempts have been made to
formalize predictive models of these effects. However, for many years,
market researchers have addressed the question of how the failure to
deliver on advertising promises. affects consumer satisfaction with pro-
ducts. In fact, a number of predictive models have been proposed to
explain the effect of disconfirmed expectations on consumer satisfaction/
dissatisfaction with such varied consumer products as vacuum cleaners,
ballpoint pens and restaurant services. While the interested reader is
referred to Insko (1967), Oliver (1977a,b, 1980), Latour and Peat (1979)
and Oliver and DeSarbo (1988) for reviews of this literature, the essential
elements of these theoretical models and their apphcanon to sensory and
food acceptance research follows.

_ Current theoretical treatments of the effect of dlsconﬁrmed expectations
can be reduced to four distinct models. These are the assimilation model
(Hovland et al., 1957; Sherif and Hovland, 1961; Olshavsky and Miller,
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. -~ formance (from Oliver. 1977b).

1972; Olson and Dover. 1976. 1979). the contrast model (Hovland er al.,
1957; Sherif and Hovland. 1961: Dawes e al.. 1972). the assimilation-
contrast model (Hovland er al.. 1957). and the generalized negativity
model (Carlsmith and Aronson. 1963). These models can be differentiated
on the basis of their predicted effects on perceived product performance
in response to positive and negative disconfirmation. Figure 10.8 is taken
from Oliver (1977b) and shows the specific predictions of the assimilation
and contrast models. Predictions of the assimilation-contrast and gener-
~ alized negativity models can also be inferred from this figure. N

In Figure 10.8, the abscissa represents the consumer's level of expecta-
tion for the product and the ordinate represents perceived product per-
formance, i.e. level of satisfaction.dissatisfaction or. in our case. leve] of
liking/disliking. The diagonal line extending from the origin maps the
-points where product performance matches expectations. For some arbi-
trary product, “actual performance’ is represented by the horizontal line
in the figure. For this product. expectation and product performance
“match’ at the point of intersection with the diagonal line. Here. all
models predict that perceived product performance will equal actual
product performance. However. if actual performance is held constant
and the level of expectation is varied. then positive disconfirmation (actual
performance > expected performance) or negative disconfirmation (ex-
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pected performance > actual performance) occurs, as indexed by the
vertical distance between the level of actual performance and the point of
intercept on the diagonal line.

- Regardless of whether positive or negative disconfirmation occurs, the
assimilation model predicts that perceived product performance will
assimilate (become similar to) the level of expectation, as shown by arcs 1
and 2, respectively. Such a model might be used to account for the data
from studies on food packaging and branding, where ‘better’ brands and
‘better packaging’ increase acceptability of the food, while generic or
institutional brands and/or poor packaging decrease acceptability. The
contrast model, on the other hand, predicts that perceived product per-
formance will move in the direction opposite to the expectation. This

“effect is shown by arcs 3 and 4. A generalized model of this form does

well in predicting the range-intensity context effects discussed earlier,
where test stimuli undergo contrast effects and are judged as less intense
- within the context of a high intensity series, but more intense within the
context of a low intensity series. Such a model can also be used to explain
the hedonic effects reported by McBride (1985), in which acceptability
was shown to be lowered when the sample was presented within a context
of high acceptability samples and elevated when presented mthm a con-
text of low acceptability samples.

The assimilation-contrast model is a hybrld form of the models just
discussed. This model predicts that consumer satisfaction/dissatisfaction
follows assimilation model predictions under conditions of low positive or
low negative disconfirmation, but follows contrast model predictions
under conditions of high positive ‘or high negative disconfirmation. In
other words, this model predicts that assimilation will occur when the
actual sensory or hedonic attributes of the product differ only slightly to

moderately from expectations. However, if the product differs signifi- .

cantly from expectations, the difference between expectation and reality
becomes too large and a contrast effect occurs.

The last of the four models is the generalized negativity model. It

predicts that perceived product performance decreases under all condi-
tions of disconfirmation. This model is consistent with the cognitive dis-
sonance model discussed earlier, and can account for such data as those
of Carlsmith and Aronson (1963), in which negative affect occurs under
all conditions of dlsconﬁrmed expectatlons

10.3.4 Measuring expectations and confirmation/disconfirmation

In order to empirically study the effects of disconfirmed expectations on
food acceptance, an operational definition of expectations and related
constructs is needed. A casual examination of the kinds of verbal be-
havior that are commonly used in reference to food expectations can
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provide some insights. Statements that come to mind include: “This ice
cream is so creamy, you'll ove it’, ‘My aunt’s apple pie is the best you'll
. ever taste’, ‘If you like chewy cookies. taste these' and ‘I hope the food
here is as good as they say’. Such examples confirm the fact that some
. expectations are sensory based, e.g. creamy ice cream and chewy cookies,
and some are purely hedonic, e.g. ‘best pie you'll taste’ and *food as good
- as they say’. Examples of post-consumption comments that reflect the
- confirmation/disconfirmation experience include ‘It didn't have the right
- taste’, 'Tt was done just right’, ‘It wasn't what I expected” or ‘I didn’t like
_it, it was too dry, salty, rich, .. .etc.". - : .
“In our initial research on this concept and its role in food acceptance,
~ we began by developing operational measures by which to index sensory
.and hedonic expectations and associated measures of confirmation/dis-
- confirmation. The approach was to select measures that have operational
- validity based on well-founded roots in traditional sensory methodology.
In the case of hedonic expectations. we have operationalized its definition
as ‘the expressed degree of anticipated liking for a future stimulus’. The
- method by which we have quantified it is through a direct rating of
‘expected or anticipated liking using a traditional nine-point hedonic scale.
- For example, a subject may be posed the following situation and ques-
tion: ‘Shortly you will be presented with a serving of orange juice. How
much do you éxpect to like it?" The response options given to the subject
- range from 1 = dislike extremely 1o 9 = like extremelv. with 5 = neither
~ like nor dislike. The methodology is parallel to standard hedonic scaling
methods (Peryam and Pilgrim, 1957). except that the judgment is made
prior to presentation of the stimulus and is a judgment of ‘expected
liking’. In the case of sensory expectations. the approach is somewhat
different but consistent with established methods for assessing the sen-
sory properties of food. In this case subjects are asked to generate an
‘expected sensory profile’ of the anticipated. product. That is. subjects
generate a series of intensity ratings for each of a variety of salient
sensory attributes of the product. Subjects are asked to rate the ‘expected
- Or anticipated intensity of the following attributes of the product...’. A
- variety of intensity scales may be used. as long as provision is made for a
~‘zero’ or ‘not present’ response. :
- Using these operationalized measures of sensory and hedonic expecta-
tions, measures of confirmation/disconfirmation were then developed
using ‘the degree of difference between expected and actual sensory or
hedonic properties” as a definition of disconfirmation. In the case of
hedonic disconfirmation, we have chosen the signed difference between
expected and actual acceptability as a measure of positive and/or negative
disconfirmation. For sensory disconfirmation we have used the unweighted -
average difference between the expected and actual attribute intensity
ratings as a measure.
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10.4 Experimental studies

10.4.1 Sensory disconfirmation

If sensory experience precedes hedonic response, then sensory disconfir-
mation must precede hedonic disconfirmation. However, once the hedonic
response occurs, we can justifiably ask how sensory disconfirmation affects
acceptability and how inferred measures of sensory disconfirmation and/or
hedonic disconfirmation rtelate to direct post-stimulus ratings of confir-
mation/disconfirmation. Thus, in one of the first experiments in which we
employed these measures, we examined the effect of sensory disconfir-
mation on acceptability and compared inferred measures of disconfir-
mation to a direct, self-reported measure of confirmation/disconfirmation
(Cardello and Sawyer, 1992). The samples in this study consisted of a
water soluble, edible film that had been used to coat a candy product.
Thirty-eight consumers, who had no prior experience with edible films,
served as the subjects. Subjects were informed about the uses of edible
coatings in foods, but no information was provided about the sensory
properties of the coatings. Subjects were instructed on how to produce an
expected sensory profile of the edible coating and rated the expected
intensity of nine salient sensory attributes that had been selected during
pilot tests. In addition to judging the expected sensory attributes of the
* product, subjects rated the expected acceptability of the product.

After making these judgments. subjects were presented the coated
product and were asked to generate a “perceived’ sensory profile, using
the same set of nine attributes. Subjects also. - |

1. judged the acceptability of the coating; ...

2. estimated the degree to which the edible coating matched/mismatched
their initial expectations; _ o

3. rated their likelihood of purchasing the product.

Subjects used a seven-point scale that varied from 1 = ‘did not match my
expectations’ to 7 = ‘matched my expectations perfectly’ to directly rate
" the degree of confirmation/disconfirmation. The inferred measure of sen-
sory disconfirmation was calculated -as ‘the unweighted mean of the
absolute differences between the intensity ratings for the nine sensory
attributes on the ‘expected’ and ‘perceived’ profiles. |

Figure 10.9 is a plot of the difference between expected acceptability of
the edible coating and its rated acceptability after tasting (post-test minus
expected) as a function of the inferred measure of sensory disconfirmation.
As sensory disconfirmation increased, post-test acceptability decreased
relative to expected acceptability. Thus, when the sensory attributes of
the product did not differ from expectations, judged acceptability was
equal or higher than expected acceptability. However, when the product
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-attributes differed from expectations, rated acceptability was lower than
expected acceptability. _ : g

~ If we stop to consider the measure plotted on the ordinate in Figure
10.9, one can see that it is somewhat analogous to our definition of
hedonic disconfirmation. The difference is that the post-test rating of
acceptability actually incorporates the presumed effect of any hedonic
disconfirmation experience. In other words, the construct of hedonic dis-
confirmation refers to the difference between the expected acceptability
of the product and the intrinsic acceptability of the product prior to any
influence by expectation effects. Such would be the case if we had prior
baseline acceptability ratings for products for which we subsequently
manipulated expectations. However, in the present circumstance, where
the products were completely novel to the subjects, no such measure was
possible. The post-test measure of acceptability already reflects any effects
~of sensory or hedonic expectations. Nevertheless. the measure plotted on
- the ordinate of Figure 10.9 is a pertinent measure to compare with direct
- ratings of the overall disconfirmation experience. since it may well be
- this judgment of acceptability that is compared cognitively to expected

- acceptability in order to arrive at an overall judgment of the degree to

which the product matched or mismatched expectations. In point of fact,
the correlation between this measure and the direct judgment of the
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degree to which the product matched/mismatched expectations was found
to be higher (r = 0.65; p < 0.01) than the correlation between sensory
disconfirmation and the direct judgment of disconfirmation (r = 0.47: p <
- 0.05).

Both the mferred sensory measure of dlsconﬁrmatlon and sub;ects
direct judgments of disconfirmation were also found to be negatively
correlated with product acceptance and with purchase intent. For both
measures. greater disconfirmation resulted in lower acceptance and re-
duced purchase intent, supporting the general hypothesis that discon-
firmed expectations result i in negatwe affect and reductlons n assoc1ated
beha\loral responses. - C e :

10. 4 2 Dzrect mampularzon of expecmnons

In the above experiment,’ expectanons were not manlpulated directly.
Rather, the expectations were merely those that the individual brought to
the testing situation. However, if the construct of expectations and our
operational measures of it are to be of utility, they should respond to
direct manipulations that commonly operate in real world situations.
Moreover, by directly manipulating expectations, it should be possible to
produce both positive and negative disconfirmation of sufficient range and
magnitude to allow assessment of the effects in terms of the predlctwe
models described in the previous section. _

In a second set of experiments (Cardello and Samer 199’) consumer
expectations were directly manipulated through information presented

about the product. The information was designed to manipulate both

~sensory and hedonic expectations and to produce both positive and nega-
tive hedonic disconfirmation. The test product was a commercial pome-
granate juice that had been adjusted with distilled water and sucrose to
yield a product having neutral hedonic tone. i.e. a consumer acceptance
rating of approximately 5.0 and a bitterness intensity rating of approxi-
mately 3.0 (‘slightly bitter’ on-a 7-point intensity scale). One hundred and
eight consumers were divided randomly into four groups. In order to
establish different levels of expectation (and disconfirmation), the groups
were differentially exposed to posmve negative, accurate or minimal
product information 1mmedxately prior to the test. They were instructed
as follows:

All groups Today you will be testmg a sample of juice from a new kind of
tropical fruit .
Groups 1-3 The Juzce was natlonally tested with a large group of con-
sumers last December. Almost everyone who tasted it said they..
Group 1 (control group: accurate expectation — confirmed) ‘neither
liked nor disliked’ it. It had an average score of 5.0 on a 9-point scale
and had average bitterness.




284 - MEASUREMENT OF FOOD PREFERENCES

Group 2 (low expectation - positive disconfirmation) ‘disliked it very

~much’. It had an ‘average score of 1.9 on a 9-point scale and was

described as ‘very bitter’. | - |
Group 3 (high expectation — negative disconfirmation) ‘liked it very
much.” It had an average score of 8.1 on a 9-point scale and was
described as ‘not bitter at all’. - | | -
" Group 4 (expectation/disconfirmation not manipulated). These subjects
~ were told only that they would be tasting a new kind of juice. No
- other information was provided. o o

- After exposure to the product information. subjects in each group
generated an expected sensory profile of the juice by rating the intensity
that they expected for the sweetness, bitterness, sourness. fruir flavor, and
astringency of the juice. ‘They also rated how much they expected to
like/dislike the juice. A sample of juice was then served to each panelist,
- and they were asked to generate a perceived sensory profile of the
‘product using the same sensory attributes as before. Judgments of ac-
~ceptability were also obtained. o o o
. The relationships between mean ratings for expected and perceived
- acceptance. and for expected and perceived intensitv of bitterness are
-shown in Figure 10.10(a) and (b). Mean ratings of expected acceptability
were  significantly different ‘among the experimental groups (Figure
10.10a), as were the mean. bitterness ratings (Figure 10.10b). with the
exception of Groups 3 and 4. | o
- Since the test sample was formulated to have a pre-test acceprability of
~ ~5.0, presentation of this sample to the various groups resulted in dif-
- ferent levels of operationally defined confirmation/disconfirmation. For
~.example, Group 3 had a mean expected acceptability of ~7.0. therefore,
. presentation of the test juice to this subject group would result in nega-

- tive disconfirmation. Similarly, since Group 2 had a mean expected

- acceptability of ~3.0, positive disconfirmation would result in this group.
- In the control group (expected acceptability ~3.0). no disconfirmation
would occur, while in Group 4 (expected acceptability ~6.3). a slight
negative disconfirmation would occur. o
The results of this study showed that the mean perceived acceptance
-rating in Group 3 was significantly higher than that for Group 1 (control).
supporting an assimilation model effect for the high expectation-negative
disconfirmation group. However, the mean ratings of perceived accept-
ability for both Groups 2 and 4 were not significantly different from the
control, leading to the conclusion that positive disconfirmation and even
intermediate levels of negative disconfirmation had no observable effect
on overall ratings of acceptability. | .
- Examination of the sensory expectation data in Figure 10.10(b) reveals
a still more interesting set of results. Although the sensory disconfirma-
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tion that was established in Groups 3 and 4 (the juice tasted more bitter
than expected), resulted in an assimilation effect, i.e. the perceived inten-
sity ratings were significantly lower than for Group 1, the high bitterness
intensity expectation (Group 2) resulted in a pronounced contrast effect,
i.e. a significant lowering of the perceived intensity rating below that of
Group 1. Of particular interest from a sensory standpoint are the data in
Figure 10.10(c). Although expectations were not manipulated for ‘sweet-
ness’, ‘fruit flavor’, ‘astringency’, or ‘sourness’ (all of which were rated
for both expected and perceived intensity). strong associative effects were
observed nevertheless for each of these attributes. (Note the significant
- differences in Figure 10.10(c) among the sweetness ratings for the groups
in spite of the fact that nothing was communicated to the groups about
the likely sweetness of the juice.) In addition, the high sweetness intensity
expectation that was induced in Group 3 resulted in a significant assimi-
lation effect on perceived sweetness (Figure 10.10(c), Group 3 versus
Group 1). This effect was attributed to the strong positive association of
sweetness intensity with hedonic response and/or negative association of
sweetness intensity with bitterness intensity. When subjects expect juice
to be well-liked and low in bitterness thev also assume it will be sweet:
whereas when they expect it to be low in acceptance and bitter. they also
assume it will lack sweetness. It seems that expectations derived from
information about one or more product characteristics can influence ex-
pectations for other characteristics of the product as well. Moreover, the

expectations established in this. way result in similar disconfirmation

effects. Regardless of how ‘expectations’ are formed. they can be con-
firmed or disconfirmed. and the resultant effects on product perception
follow the same cognitive rules.

Of some additional interest is the fact that the ratings of expected
acceptability, bitterness. and sweetness for Group 4 are intermediate to
those of Groups 1 and 3. These results were interpreted to mean that, in
- the absence of contradictory information, consumers expect fruit juice to
have relatively high acceptance and low bitterness. As such, it would be
anticipated that the effects for Group 4 would be parallel and intermediate
to those of Groups 1 and 3. The data in Figure 10.10(a)-(c) support this
conclusion. These data also suggest that consumers have expectations
about the hedonic and sensory properties of foods/beverages, indepen-
dent of any active communication of information about the product to
- them. Moreover, these expectations appear to have similar effects on
subsequent perception and acceptablhty as those that are estabhshed by
- direct product information.

Although the acceptability data shown in Figure 10. IO(a) support an
assimilation model of the effect of disconfirmed expectations under con-
ditions of high expectation/negative disconfirmation, the bitterness data
in Figure 10.10(b) show both assimilation (Groups 3 and 4) and contrast
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(Group 2) effects. As pointed out previously, the assimilation—contrast
model predicts that assimilation will occur under conditions of low dis-
confirmation, and that contrast will occur when disconfirmation is large.
It may be that the level of disconfirmation produced in Groups 3 and 4
fell within the limits in which an assimilation effect would occur, but that
the disconfirmation in Group 2 was sufﬁmently large to produce a contrast
effect.

Unfortunately, examination of the ratings of expected bltterness for
Groups 3 and 4 versus Group 2 do not support the contention that greater
disconfirmation was produced by the stimulus for Group 2. However.
an important point needs to be made here. The levels of confirmation/
disconfirmation established in the above experiment were dependent
upon the use of a single test product presented to all subjects. The actual
acceptability and bitterness of this product was indexed in pilot studies
with a separate, random group of consumers. Thus, individual variation
in sensory sensitivities and/or preferences toward the product character-
istics would likely introduce variability into the levels of sensory and/or
hedonic disconfirmation experienced by individual subjects. Such a ‘group
- approach’ to the stimulus problem makes it difficult to accurately index
and compare slight differences in the levels of disconfirmation experienced
by different groups of subjects. In order to reduce this variability, the test
product presented to each subject would have to be pre-tested with that
subject prior to the start of the experiment in order to establish its
acceptability and perceived sensory characteristics for purposes of in-
dexing the actual degree of disconfirmation relative to expectations.

10.4.3  Direct manipulation of disconfirmation levels

In order to gain better control over disconfirmation levels affecting in-
dividual subjects, pre-test measures of acceptability were obtained in an
experiment utilizing cola beverages as test stimuli (Cardello and Sawvyer,
1992). The products consisted of six national and local brands of cola bev-
erage. In a baseline screening test, 281 subjects judged the acceptability
of each of the six cola beverages. From these data, 180 subjects were
selected in accordance with the experimental design shown in Table 10.2.
The six different groups were established so that expectations for the
beverage to be served were either high, intermediate, or low. This was
accomplished by instructing subjects that they were to receive and evaluate
a cola that was found by ‘a national survey of cola drinkers’ to be
indistinguishable from a specific brand of cola that they knew and with
which they were familiar. Thus, each individual expected the cola bev-
erage to be indistinguishable from a brand in the preliminary test that
he/she had either disliked (rated 1, 2, or 3; Groups 1 and 6); liked (rated
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. Table 10.2 Experimehta! design used for cola beverage study (from Cardello and Sawyer',
- 1992) - S : ; : S

Hedonic ratirig* in
- preliminary test

. : Co Level of
Group  Brand expected ‘Brand tasted Level of expectation = disconfirmation
1 S 1,2.3 7,8.9 Low ' Large +
2 7.8.9 1.2.3 High Large —

3 - 4,5.6 7,8, 9 Intermediate - Intermediate +
4 '4,5,6 1.2.3 Intermediate - Intermediate —
3 7,8,9 7.8.9 High : Low or none
6 - 1,2.3 1.2.3 Low ' Low or néne

N *9-p0int hedonic scale: 1 = dislike extremelyv. 9 = like extremely,

Source: Cardello and Sawver, 1992. .

7, 8, or 9; Groups 2 and 3); or been neutral to (rated 4, 3, or 6; Groups 3
‘and 4). ST A RN

To ensure the desired levels of confirmation/disconfirmation. the bev-
erage presented to each subject was one that that individual had either
liked (rated 7, 8. or 9; Groups 1. 3. and 5) or disliked (rated 1. 2, or 3;
Groups 2, 4, and 6) in the preliminary test. Subjects in Groups 5 and 6
(confirmation groups) were given the same brand of cola that they had
been-led to expect. S - S

Before tasting the test beverage. subjects rated expected acceptability.
They were then served an unlabeled sample of cola in accordance with
the experimental design layed out in Table 10.2. Subjects rated how much
they actually liked/disliked the beverage and gave a direct rating of
perceived disconfirmation, i.e. whether-the cola tasted better, WwOrse, or
~ the same as expected. : '
~ Table 10.3 shows (1) the mean baseline pre-test acceptability ratings for
‘the brands of cola that subjects were served, (2) subjects’ mean ratings of
the ‘expected’ acceptability of the test cola after being told the ‘brand’ to
expect, and (3) the mean acceptability rating of the cola when presented
as the ‘new’ cola. With the exception of Group 6. the manipulations were
effective in establishing the desired levels of expectation/disconfirmation.
‘In Group 6, the low expectationlow disconfirmation manipulation did
not have its intended effect, i.e. it did not produce an expected accept-
~ ability similar to the baseline acceptability. The higher level of expected
acceptability in this group caused it to serve as another intermediate
negative disconfirmation condition.

All groups showed assimilation of acceptability ratings toward expected
-levels. That is, the mean rating of acceptability for the beverages in the
high expectation groups were significantly higher than in the preliminary
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Table 10.3 Results of the cola beverage study. The assimilation effects in each group are
reflected in the statistically significant shifts in acceptability (posi-tesi versus pre-test)
toward the ‘expected” acceptability -

-Values
Post-test post-test
Pre-test ~ . Expected Level of acceptability  versus pre-test
Group acceptability -acceptability  disconfirmation rating acceptance
1 7.8 3.8 Large + 6.4 C—4.33""
2 2.4 6.1 Large - 6.0 8.12*=
3 7.8 5.3 Intermediate + 6.1 —6.24**
4 2.2 5.3 “Intermediate — 53 9.83**
5 7.8 6.5 “Low/no 7.4 —2.46"
, disconfirmation »
6 2.2 52 ?Intermediate — 5.6 9.20

9-point hedonic scale; 1 = dislike extremely. 9 = like extremely.
*Note that this expertmemat condition was intended 10 produce lowino dlsconﬁrmanon
using a low baseline acceptability beverage (see text).
*p < 0.05; **p < 0.001.
Source: Cardello and Sawyer, 1992.

test. Likewise, the mean ratings in the low expectation groups were
significantly lower than in the preliminary test.

Figure 10.11 is a plot of the change in product rating for each subject as
a function of the degree of disconfirmation he/she experienced, where
disconfirmation was indexed by the algebraic difference in pre-test ac-
ceptability ratings for the expected and tasted brands. The strong positive
association seen in Figure 10.11 reflects the fact that subjects who ex-
pected a worse product, rated the product lower than they had in the
preliminary test, whereas subjects who expected a better product, rated it
higher than in the preliminary test.

Under all conditions of positive and negative disconfirmation in this
experiment, support was found for an assimilation model of disconfirmed
expectations. Of course, the assimilation/contrast model predicts that
contrast would occur only if the levels of disconfirmation are sufficiently
high. However, cola beverages elicit a high degree of brand loyalty and
preference. In the high positive and high negative disconfirmation condi-
tions of this experiment subjects were told to expect their highest or
lowest preference brands, but they were actually given the exact opposite.
The resultant disconfirmation would be expected to be extremely high.
However, no contrast effect was observed; only assimilation effects.

‘A Pearson product-moment correlation conducted between the in-
ferred measure of disconfirmation i.e. rating of expected liking minus
rating of perceived liking and direct ratings of disconfirmation, i.e. their
response to the question ‘Did the new cola taste as you had expected it to
taste?” produced a high correlatlon coefficient (r = 0.81, p < 0.001). The
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high correlation supports the notion that consumers’ evaluation of the
disconfirmation experience results from a comparison of perceived ac-
ceptability with expected acceptability. - o
With the exception of the one contrast effect that resulted from a high
bitterness expectation, the results of the studies conducted to date lend
support for an assimilation model of the effect of disconfirmed consumer
expectations on product acceptance. The fact that the contrast effect
occurred in only one of several high disconfirmation conditions across the
several studies suggests that contrast effects may occur only rarely. This
rarity of contrast effects is consistent with previous reports (Anderson.
1973; Olson and Dover, 1976). Further study is needed in order to
identify the specific conditions that make contrast effects more likely. be-
fore any definitive model of disconfirmed expectations can be proposed.
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10.5 Summary/conclusions

This chapter has put forth the hypothesis that disconfirmed consumer
expectations play a significant role in both sensory perception of food and
the determination of food acceptance. The evidence for this is drawn both
from previously published data in the sensory and food acceptance
literature that are amenable to such an interpretation, as well as from
recent experiments that have been designed to examine specific aspects of
the proposed effects. The chapter has also sought to review alternative
models of the predicted effects of disconfirmed expectations and to sug-
gest operational definitions and quantitative measures by which these
 theoretical constructs can be measured and the models tested using sen-

sory research paradigms. o

‘The empirical data collected to date have only touched the surface of
this complex problem. Clearly, assimilation effects predominate. but con-
trast effects have also been observed. It is far too early to exclude any
model from consideration. Much more needs to be done in order to
understand the specific circumstances under which assimilation and con-
trast effects occur. Much more also needs to be done to understand the
relationship between sensory disconfirmation and hedonic disconfirma-
tion. and to determine if the effects observed on acceptance extend 1o
other behavioral measures. e.g. choice, purchase and/or consumption.

The implications of the effects of disconfirmed consumer expectations
are far-reaching. For strategic marketers and advertisers they raise the
issue of the degree to which product expectations can be raised without
risking severe failure if the product does not live up to those expectations.
For those in institutional foodservice they raise serious questions about
the best strategies for overcoming negative expectations about institu-
tional food. Lastly, for the sensory scientist, these effects raise the issue
of proper experimental methodology to control for the effects of subject’s
expectations about the food samples to be served. For all researchers
involved in food acceptance and food behavior, the recognition. measure-
ment and understanding of the role of consumer expectations should be
of critical concern. - | . S
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